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(54) LITHIUM SECONDARY BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high capacity and long life 
characteristics showing an electrolyte quantity that is suitable for a high density 
battery with few gapsby defining the electrolyte quantity and the concentration of 
lithium salt contained in it. 

SOLUTION: When the total electrolyte quantity in the battery is made Qthe non- 
aqueous electrolyte satisfies the formula(Vx+0.4Vy)^Q^(Vx+0.8Vy). WhereinVx 
represents the total holes of a positive electrodes made of positive electrode 
active substance comprising mainly lithium cobalt oxidea negative electrode 



made of negative electrode active substance comprising mainly graphiteand a 
polymer membraneand Vy represents the space between the electrodes and the 
polymer membranethe space between the side face of a group made of the 
electrodes and the polymer membrane and the inner wall of the battery caseand 
the gaps inside the battery (upper part and lower part of the group). 



CLAIMS 



[Claim(s)] 

[Claim 1]An anode which uses a lithium cobalt oxide characterized by comprising 
the following as main positive active materiallt has a negative electrode which 
used natural graphite or an artificial graphite as main negative electrode active 
materiala porous poly membrane arranged among themand nonaqueous 
electrolyteand volume capacity density is a lithium secondary battery of 400 or 
more Wh/L. 

When said nonaqueous electrolyte sets the all amount of electrolysis solutions in 
a cell to QQ is said anodesaid negative electrodeand all the holes Vx of said poly 
membrane. 

Space and said electrodeand said poly membrane between said electrode and 
said poly membrane. 



********** - a lithium secondary battery characterized by things. 
[Claim 2]Volume of V2 and said poly membrane is set [ volume of said anode ] to 
V3 for volume of V1 and said negative electrodeWhen a void content of beta 2 
and said poly membrane is set [ a void content of said anode ] to beta 3 for a 
void content of beta 1 and said negative electrodeThe lithium secondary battery 
according to claim 1 wherein the group space volume Vx which is said anodesaid 
negative electrodeand the total hole volume of said poly membrane was 
calculated by Vx=V1beta1+V2beta2+V3beta3 and said electrolysis solution has 
permeated said group space volume Vx. 



[Claim 3]The lithium secondary battery according to claim 2 characterized by Vg 
occupying not less than 90% of cell inner space when volume also including a 
hole of a group of electrode is set to Vg. 

[Claim 4]The void content beta 1 of said anodeand the void content beta 2 of said 
negative electrode with the mercury porosimeter. The lithium secondary battery 
according to claim 2 with which it is not less than 10% of 50% or less in a 
measured valueand the void content beta 3 of said poly membrane is 
characterized by being 50% or less not less than 30% with a value measured by 
the mercury porosimeter. 

[Claim 5]Space between said electrode and said poly membrane and between 
the group side and a cell case walland the opening Vy in a cell (the upper part 
and the lower part of a group)The lithium secondary battery according to claim 1 
characterized by being Vy=Vcell-Vg-**** when volume of a lead which is a 
member which considers it as the cell inner space Vcelland exists in a cella 
tapeand a frame is set to ****. 

[Claim 6]The lithium secondary battery according to any one of claims 1 to 5 
whose angle of contact theta over said anodea negative electrodeand a polymers 
membrane surface viscosity of said electrolysis solution is 5 or less cp of 0.5 or 
more cpand is 0< theta<80 degrees. 

[Claim 7]The lithium secondary battery according to claim 6 with which lithium 
salt which is dissolving into a solvent of said electrolysis solution is characterized 
by 0.5 or more mol/l being 2.0 or less mol/l. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this inventionthe distributing quantity and the 
characteristic of the electrolysis solution in a cell of a lithium secondary battery 



are made suitable. 

Thereforeit is related with the high capacity-ized lithium secondary battery which 
has improved the battery characteristicespecially the cycle characteristic. 

[0002] 

[Description of the Prior Art]The charging and discharging characteristic and 
cycle characteristic of a lithium secondary battery are greatly influenced by the 
active material kind of an anode and a negative electrodethe electrolysis solution 
kindetc.and serve as combination of an anode and a negative electrodethe 
amount of electrolysis solutions of an electrolysis solutionand an element with an 
important relation of an openingetc. further. 

[0003]Obtaining the lithium secondary battery which has the charging and 
discharging characteristic outstanding by specifying the amount of electrolysis 
solutions per cell capacity 1 Ahand constituting a cell as volume regulation of the 
electrolysis solution in a lithium secondary battery is proposed (JP9- 
231 973AJP2000-285959Aetc.). 

[0004]By specifying the amount of electrolysis solutions per cell inner volumeand 
using the high separator of an electrolyte holding rate in a laminate type batteryin 
order to lessen the rate of the electrolysis solution which exists in the free state 
(state which has not permeated the anodenegative electrodeand separator which 
are power generation elements) where it does not participate in a power 
generation element and to press down a liquid spill of the electrolysis solution by 
the rise of inter cell pressureThe liquid electrolyte holding rate of a separator is 
carried out in cc and not less than 1.5g /and the composition which constitutes a 
cell from 0.2 cc or more less than 0.4 cc is also proposed in the amount of 
electrolysis solutions per cell inner volume (JP7-282818A). 
[0005]ln order to control the internal pressure rise of gasto prevent a liquid 
spillcell breakageetc. by an internal pressure rise in the lithium secondary battery 
using the negative electrode which consists of an organic baking bodyto be long 
lasting and to make it a highly reliable cellProviding a cavity part of 0.3 cc [ per 



capacity 1 Ah ] or more in a container is proposed (the patent No. 2646657 
gazette). 

[0006]ln order to stop the annount of consumption of lithium and to control 
capacity deterioration in the nonaqueous electrolyte secondary battery using the 
anode which becomes others from a lithium manganic acid ghostWhen total of 
the volume of voids calculated from an anodea negative electrodeand the 
voidage of each separator is set to 1 it is proposed that the volume of the 
nonaqueous electrolyte uses 0.8-1.5 (JP2000-294294A). 
[0007] 

[Problem(s) to be Solved by the lnvention]High capacity-ization of a lithium 
secondary battery progresses and research and development of the cell by which 
volume capacity density exceeds 400 Wh/L are furthered these days. 
[0008]As one of the art of high-capacity-izing of this cellstuffing a power 
generation element into the densification and cell inner volume of a mixture in a 
polar plate as much as possible is advanced. In this caseit is necessary to lessen 
space used as the power generation element per capacity as much as 
possibleand the voidage in a group of electrode is also small. 
[0009]Thusin the methods (JP9-231973AJP2000-285959Aetc.) of prescribing the 
volume per capacity that the voidage in a group of electrode becomes smallthe 
free liquid which does not participate in charge and discharge increases in 
numberand it is not suitable for high capacity-ization. 

[0010]on the contrarythe thing which has a void content thin a separator and low 
in a high capacity-ized cell although the proposal which abolishes a free state by 
using the separator of a high electrolyte holding rate for JP7-282818A like the 
composition of a statement is also made - not using - it cannot obtain and apply. 
[0011]The composition which provides a cavity part of 0.3 cc [ per capacity 1 Ah ] 
or more in a container given in the patent No. 2646657 gazette is effective when 
a negative electrode is an organic baking bodybut. a high capacity-ized cell - 
negative electrode active material - a high-capacity-izing sake - material of a 
black lead system with small irreversible capacity - not using - it cannot obtain 



and apply. 

[0012]When total of the volume of voids calculated from an anode given in 
JP2000-294294Aa negative electrodeand the voidage of each separator is set to 
IWhen an anode consists of a lithium manganic acid ghostthe composition which 
the volume of the nonaqueous electrolyte sets to 0.8-1 .5 is effective in order to 
stop the amount of consumption of lithium and to control capacity 
deteriorationbut. a lithium cobalt oxide also with discharge voltage high [ positive 
active material ] because of high-capacity-izingand weight energy density high in 
a high capacity-ized cell - not using - it cannot obtain and apply. 
[0013]Thusare the optimal viscosity for the hole in the anode and negative 
electrode which are the power generation elements in a celland a poly 
membraneand the space between an electrode and a poly membranethe optimal 
electrolysis solution was made to permeateand the technical problem that the art 
which constitutes the amount of electrolysis solutions optimal in a cell was not 
enough occurred. 

[0014]As mentioned abovethis invention solves such a technical problem and it 
aims at securing the high capacity and the high lifetime of few lithium secondary 
batteries of an openingWhen an electrolysis solution fills the opening in an 
anodea negative electrodeand a poly membraneand the space between the poly 
membranes used as an electrode and a separator the optimallon conductivity of 
the lithium ion between a polar plate and the poly membrane in a polar plate can 
be made goodand the lithium secondary battery which can carry out the 
maximum use of the positive active material and negative electrode active 
material which are power generation elements can be provided. 
[0015] 

[Means for Solving the Problem]To achieve the above objectsa lithium secondary 
battery of this inventionWhen the all amount of electrolysis solutions in a cell is 
set to Q in said nonaqueous electrolyteQ Said anodesaid negative electrodeand 
all the holes Vx of said poly membranelt is expressed by space between the side 
of a group of electrode and a cell case wall which consist of between said 



electrode and said poly membrane and said electrodeand said poly 
membraneand the opening Vy in a cell (the upper part and the lower part of a 
group)and is <=(Vx+0.4Vy) Q<= (Vx+O.SVy). 
********** - it is characterized by things. 

[0016]By thingshigh capacity and a high lifetime lithium secondary battery can be 
obtained making composition of an invention be the above. Even when an 
electrode group expands by repetition of charge and discharge in a cell of this 
inventionin order that there may be no ****** and there may be no liquid of an 
excessive free stateit is suitable for high capacity-ization and there are also few 
liquid spills. 
[0017] 

[Embodiment of the lnvention]The lithium secondary battery of this invention 
according to claim 1The anode which uses a lithium cobalt oxide as main positive 
active materialand the negative electrode which used natural graphite or an 
artificial graphite as main negative electrode active materialln [ have a porous 
poly membrane arranged among themand nonaqueous electrolyteand ] the 
lithium secondary battery of 400 or more Wh/L volume capacity densityWhen 
said nonaqueous electrolyte sets the all amount of electrolysis solutions in a cell 
to QQ Said anodesaid negative electrodeand all the holes Vx of said poly 
membranelt is expressed by the space between the side of a group and the cell 
case wall which consist of between said electrode and said poly membrane and 
said electrodeand said poly membraneand the opening Vy in a cell (the upper 
part and the lower part of a group)and is <=(Vx+0.4Vy) Q<= (Vx+0.8Vy). 
********** -- it is characterized by things. 

[0018]ln the cell of this inventionthe high capacity lithium cobalt oxide is used as 
the main active material for the anode by high tension for high-capacity-izing. 
[0019]Also about the negative electrode of this inventionirreversible capacity is 
small and is using the high capacity natural graphite or artificial graphite as main 
negative electrode active material. 

[0020] Although it may be conventionally publicly known about the porous poly 



membrane used as a separatorpolyethylene with sufficient safetyetc. are used 
with a thin shape. 

[0021]About nonaqueous electrolyteas a nonaqueous solventcyclic 
carbonatedimethyl carbonate (DMC)such as ethylene carbonate (EC) and 
propylene carbonate (PC)What mixed two or more sorts of chain carbonatesuch 
as diethyl carbonate (DEC) and ethyl methyl carbonate (EMC)is preferred. The 
electrolyte salt can use conventionally publicly known lithium saltsuch as LiPFe 
and LiBF4. 

[0022]As opposed to the space between the side of a group and the cell case 
wall which consist of between said electrode and said poly membrane and said 
electrodeand said poly membrane to the total amount Q of electrolysis solutions 
in this inventionand the opening Vy in a cell (the upper part and the lower part of 
a group)High capacity and a high lifetime lithium secondary battery can be 
obtained by specifying the amount of electrolysis solutions. From (Vx+0.4Vy)all 
the electrolysis solutions Q cannot carry out the water addition of the liquid 
absorption according [ a cell ] that it is smallness to expansion of the group of 
electrode at the time of charge-and-discharge **********but start ****** here. The 
liquid of the free state which does not participate that it is size in charge and 
discharge increases in number more than (Vx+0.8Vy)and the danger of a liquid 
spill becomes large in a top unsuitable to high-capacity-izing. 
[0023]The lithium secondary battery of this invention according to claim 2ln the 
lithium secondary battery according to claim 1 volume of V2 and said poly 
membrane is set [ the volume of said anode ] to V3 for the volume of V1 and said 
negative electrodeWhen the void content of beta 2 and said poly membrane is 
set [ the void content of said anode ] to beta 3 for the void content of beta 1 and 
said negative electrodeThe group space volume Vx which is said anodesaid 
negative electrodeand the total hole volume of said poly membrane was 
calculated by Vx=V1beta1+V2beta2+V3beta3and the electrolysis solution has 
permeated said group space volume Vx. 

[0024]This reason requires that the charging and discharging characteristic in a 



cell should originate in the sufficiency state of the electrolysis solution in a power 
generation elementand enough electrolysis solutions should fulfill the hole of an 
electrodeand the hole of a poly membrane. If the electrolysis solution is 
sufficientthe motility about the speed of transfer of the lithium ion to which the 
anode and the negative electrode passed the separatorand the charge transfer 
between the particles in an electrodei.e.diffusion of a lithium ionwill become good. 
[0025]As for the colony product Vgin this caseit is preferred to occupy not less 
than 90% of cell inner space in the high capacity cell exceeding 400 Wh/L at the 
point of stuffing a power generation element as much as possible in a cell. 
[0026]At this timethe void content beta 1 of said anode and the void content beta 
2 of said negative electrode are not less than 10% of 50% or less in the value 
measured by the mercury porosimeterand it is preferred that it is also not less 
than 30% of 50% or less in the value by which the void content beta 3 of said 
poly membrane was measured with the mercury porosimeter. 
[0027]When beta1 and beta2 will be less than 10%its circumference of liquid is 
badand if this reason exceeds 50%it is unsuitable to high-capacity-izing. When 
beta 3 worsens and a high charging and discharging characteristic exceeds 50% 
in less than 30%it becomes Impossible to maintain safetiessuch as the 
overcharge characteristic and prevention from an internal short circuit. 
[0028]The lithium secondary battery of this invention according to claim 5ln the 
lithium secondary battery according to claim 1the space between an electrode 
and a poly membrane and between the group side and a cell case walland the 
opening Vy in a cell (the upper part and the lower part of a group)lt is considered 
as the cell inner space Vcelland when volume of the lead which is a member 
which exists in a cella tapeand a frame is set to ****it is Vy=Vcell-Vg-**** and an 
electrolysis solution is sufficient to said opening Vy. The reason for having 
specified the electrolysis solution which fills the space between said electrode 
and said poly membrane and between the group side and a cell case wall and 
the opening Vy in a cell (the upper part and the lower part of a group) is as 
follows. 



[0029]Although there is almost no design top crevice between an electrode and a 
poly membranewhen making an electrolysis solution permeate each power 
generation elementit is thought that it passes along that crevice a little. It is 
thought that the crevice between a group and a cell wall also has a relation which 
carries out complementary. If an electrolysis solution does not exist in these 
crevicessjDace will be made between an electrode and said poly membraneand 
diffusion of the lithium ion in high charge and discharge will be checked. 
Thereforeit is required for the space between an electrode and said poly 
membraneand the space between the group-of-electrode side and a cell case 
wall for the electrolysis solution to be sufficient. 

[0030]Although it is an electrolysis solution which exists in the opening in a cell 
which exists in the upper part and lower space used as a power generation 
elementin order to make a good charging and discharging characteristic hold in a 
cellit is necessary to make an electrolysis solution exist also in the space used as 
the above-mentioned power generation element. As for thispositive active 
material and negative electrode active material repeat expansion contraction of 
volume in transfer of a lithium ionand the space in a cell needs to make 
sufficiency of an electrolysis solution hold to the opening in a cell (the upper part 
and the lower part of a group)in order to hold the humidity in a systemsince it 
changes slightly. 

[0031 ]lf an electrolysis solution becomes larger than 0.8 of the space between 
said electrode and said poly membrane and between the group side and a cell 
case walland the opening Vy in a cell (the upper part and the lower part of a 
group)the liquid of the free state which does not participate in charge and 
discharge will increase in numberand the danger of a liquid spill will become 
large in a top unsuitable to high-capacity-izing. 

[0032] In the lithium secondary battery according to any one of claims 1 to 5the 
viscosity of said electrolysis solution is 5 or less cp of 0.5 or more cpand the 
angle of contact theta over said anodea negative electrodeand a polymers 
membrane surface makes the lithium secondary battery of this invention 



according to claim 6 0< theta<80 degrees. 

[0033]lf viscosity exceeds 5cpit will become difficult to satisfy liquid to the hole in 
a polar plate. At less than 0.5 cpin respect of sufficiency of an electrolysis 
solutionalthough it is satisfactoryconductivity becomes low substantially and a 
battery characteristic falls. 

[0034]Even if viscosity is within the limits of the abovewhen an angle of contact 

will be not less than 80 **sufficiency into a hole changes difficult. 

[0035]lt is preferred that the lithium salt which is dissolving into the solvent of an 

electrolysis solution from a point of a battery characteristic in this case is 2.0 or 

less mol/l of 0.5 or more mol/l. 

[0036] 

[Example]<Experiment 1> drawing 1 shows the composition of the lithium 
secondary battery sealed by the armor body which consists of a metallic material 
of this invention. As for the fine porous membrane made from polyethyleneand 
4in drawing 1 a negative electrode lead and 6 are frames a positive electrode 
lead and 5 as a poly membrane for which 1 separates an anode2 separates a 
negative electrodeand 3 separates an anode and a negative electrode. The poly 
membrane 3the negative electrode 2and the anode 1 are eventually 
accommodated in the cell case 7 in the form where lamination winding of the 
whole was carried out. The inside of a cell is sealed with this obturation board 8. 
[0037]The manufacturing method of the power generation element of this cell is 
explained. After the anode 1 mixed and pasted PVDF which is acetylene black 
and the binder which are conducting agents to positive-active-material LiCo02it 
applied this to the charge collector made from Al foiland cut and obtained it in the 
predetermined size after dry rolling. The positive electrode lead 4 was welded to 
this anode 1 at the end of the charge collector. 

[0038]After the negative electrode 2 mixed and pasted **** to the subject's 
graphite powder with carboxymethyl cellulose and the binder which are 
thickenersit was applied to the charge collector made from Cu foiland was cut 
and obtained in the predetermined size after dry rolling. The negative electrode 



lead 5 was welded to this negative electrode 2 at the end of the charge collector. 
[0039]3 is fine porous membrane made from polyethylene which makes the 
separator which is a poly membrane and which is usually marketed. Between the 
above-mentioned anode 1 and the negative electrode 2the fine porous 
membrane 3 was piled up togetherand has been arrangedand it wound in the 
shape of [ as shown in drawing 1 ] an ellipse. 

[0040]After storing the wound above-mentioned power generation elementthe tip 
part of the positive electrode lead 4 and the negative electrode lead 5 inserted in 
the armor body 8 (30485 sizes) in the state where it projected outside. The 
tension rate of the group inserted here was made into 92% from the ratio of total 
of a polar-plate cross-section area and a separator cross-section areaand a 
battery armor inside-of-the-body cross-section area. 

[0041]After pouring in the electrolysis solution of the specified quantity from the 
opening of the armor body 8 of the cell by which the power generation element 
was accommodatedthe obturation board 9 is obturated and a cell is completed. 
The electrolysis solution used what dissolved LiPFe in the solvent which mixed 
EC and EMC by the volume ratio 1:1 by the concentration of 1 mol/L 
[0042]Design capacity in this cell was set to BOOmAh. 

[0043]The void content was first calculated for the hole volume in a polar plate 
from a mixture part-bodies productthe true density of a mixture ingredientand a 
weight ratioand **** volume was drawn. In this examplethe volume of the anode 
was 2.00 ccand the mixture part-bodies product was 1 .73 cc. The void content of 
measurement by the mercury porosimeter to a positive electrode mixture part is 
20%and hole volume was set to 0.35 cc. 

[0044]the volume of a negative electrode is 2.05 cc - the mixture of a negative 
electrode ~ the volume of the part was 1 .89 cc32% of the void content of the 
negative electrode mixture part was obtained by measurement of the mercury 
porosimeterand hole volume was computed with 0.58 cc. 
[0045]The volume of said poly membrane is 0.56 ccand 36% of the void content 
was obtained from the measurement result of the mercury porosimeter. Hole 



volume was obtained with 0.20 cc from this. Thereforethe hole volume of the 
space in the polar plate in a county and a separator was obtained with 1.13 cc. 
[0046]Between said electrode and said poly membrane. And in the space 
between the group side and a cell case walland the opening Vy in a cell (the 
upper part and the lower part of a group)the cell inner space Vcell was obtained 
from 5.92 cca volume of 0.17 cc of a cell inner material and the volume of the 
above-mentioned anodethe volume of the above-mentioned negative 
electrodeand the volume of the separator with 1.14 cc. 
[0047]lt dependsThe amount of electrolysis solutions of total of the amount of 
electrolysis solutions with the 0.4 to 0.8 time as much range as space [ between 
hole volume Vx1 .13cc of the space in the polar plate in a county and a 
separatorsaid electrodeand said poly membrane and between the group side and 
a cell case wall ] and opening (upper part and the lower part of group) Vyi .14cc 
in a cell is adjustedAs shown in (Table 1)it poured in in the celland it was 
considered as cell A-D. 

[0048]Amount of electrolysis solutions 3.0 cc/Ah was also adopted with the 
composition which specifies the amount of electrolysis solutions per cell 
capacityand it could be 2.4 cc from cell capacity BOOmAh. This cell was used as 
the cell E. Howeverit could not pour in in the cell in practice and the cell was not 
able to be produced. 

[0049][Charge-and-discharge cycle test] Charging and discharging measurement 
was performed for these cells under environment with a room temperature of 20 
** again. 

[0050]The result of an example is summarized in Table 1 and shown. 

[0051] 

[Table 1] 

[0052]As shown in Table 1Q the all amount of electrolysis solutions in a cell Said 
anodesaid negative electrodeand all the holes Vx of said poly membranelt is the 



space between the side of a group and the cell case wall which consist of 
between said electrode and said poly membrane and said electrodeand said poly 
membraneand the opening Vy in a cell (the upper part and the lower part of a 
group)and is <=(\/x+0.4Vy) Q<= (Vx+0.8Vy). 

The good charging and discharging characteristic was acquired by making the 
electrolysis solution in which a ** type is realized hold in a cell. 
[0053]The capacity deterioration according to shortage of the amount of 
electrolysis solutions with the cell A is remarkable. In the cell Dalthough a 
capacity maintenance rate is goodsince there are many useless electrolysis 
solutions and there is possibility of a liquid spillas an amount of electrolysis 
solutionsit is not suitable. 

[0054]The amount of electrolysis solutions shall be 2.00 cc using the cell of the 
same composition as the <experiment 2> [electrolysis solution Nakashio 
concentration examination] experiment 1 for electrolysis solution Nakashio 
concentration examinationLlthium salt concentration was poured in as 0.4 
mol/10.5 mol/11.0 mol/11.5 mol/12.0 mol/land 2.5 mol/land the cell was constituted. 
These cells were made into the order of the above-mentioned lithium salt 
concentration with cell F-K. These cells were carried out on the completely same 
conditions as the charging and discharging measurement of Example 1. 
[0055]The result of Example 2 is summarized in (Table 2)and is shown. 
[0056] 
[Table 2] 

[0057]As shown in (Table 2)cell G-J has a high capacity maintenance rate. It was 
checked that diffusion of a lithium ion will worsen if salt concentration is lowand 
the viscosity of an electrolysis solution goes upand a charging and discharging 
characteristic will worsen since the perviousness of an electrolysis solution is bad 
if ion concentration is high. The viscosity at this time was 5 or more cp. 
Measurement of the viscosity in the invention in this application was performed 



using the measuring method of JIS K717. 

[0058]Although the void content of the separator was made into 41% in this 
examplethe void content was able to acquire the same effect as this example in 
50% or less of range not less than 30%. 
[0059] 

[Effect of the lnvention]By specifying the ariiount of electrolysis solutionsand the 
lithium salt concentration contained in itthe amount of electrolysis solutions 
suitable for a high-density cell with few openings is shownand high capacity and 
the high lifetime characteristic can be secured from the above thing. This 
invention can provide the rechargeable lithium-ion battery which has the 
outstanding charging and discharging characteristic from both this point. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the lithium secondary battery of this 
invention 

[Description of Notations] 

1 Anode 

2 Negative electrode 

3 Fine porous membrane made from polyethylene 

4 Positive electrode lead 

5 Negative electrode lead 

6 Frame 

7 Case 

8 Obturation board 
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